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Introduction: Klebsiella pneumoniae as an opportunistic pathogen plays an important role in
the presence of nosocomial pneumonia. septicemia, urir-lary tract infections, wound infections,
iCU infections and neonatal septicemia, and infection The bacteria are often associated rvith
biofiim production. Due to the emergence of multidrug-resistant Klebsiella pneumania isolates
as well as the resistance to biocides, it has caused serious soncern throughout the
world. Different types of antiseptics and detergents are used in hospitals and medical centers to
fight this infection" The purpose of this study was to investigate the prevalence of cepA and
qacEll genes in the resistance to biosciences and also to assess the sensitivity of clinical
isolates of Klebsiella pneumoniae to quantaray amrnonium compounds such as benzaikonium
chloride and deconex as used disinfectant ir"r irospital, trt also investigates their sensitivit5, to
copper nanoparticles and the prevalence of cr,;p,A gene respousible for the resistance to copper
compounds, as well as the study of the antibiofilm effects of these eompounds witli silver
nanopamicles"
Materials and Methods: 85 isolates were collected frorn A^fzali, Shafa, Bahonar and Kashani
hospitals and the presence of cepA, qacEl I and cop,4 genes was investigated by PCR technique"
with the h4inimum Inhibitory eoncentration (MlC) and the Minimum bactericidal concentration
(MBC) Benzalkonium chloride, deconox. and copper nanoparticies were prepared according to
the instructions of, the Institute for Clinical and {-aboratory Standards (CLSI) by broth
microdilution" Also biofilm and anti-biofrlm effect of benzalkonium chloride" deeonox and
silver nanoparticles were performed by microtiter method.
Results: Among 85 isoXates * capA gene 34 samples t4A%) and cepA gene were present in 78
samples (91"8%) and the qacEAl gene was not observed in any isolate. MIC for deconox and
benzalkoniurn chloride compounds was reported in the range of < 2pg / ml and all isolates rvere
resistant copper nanoparticles. Out of the 20 seleetive isolates" three isolates were fbnned
high biofilm . For benzalkonium chloride, allthree samples were rnoderate biofilm , deconnex
2 samples have flormed mediun'l biofrlm and 1 sarnple have low biofilrn" silven nanoparticle
isample have medium biofilm ,lsample have weak biofilm, and n sample did not forme any
biofilm" No significant biofrhn was observed.
Conclusion: Generally, the results of this study showed that deconox and benzalkonium
chloride eompounds have an appropriate antirnicrobial properties, in contrast to the oopper
nanoparticles used in this study. there is not relationship between the presence af eepA genes,
qacEll and copA and resistance to these compounds. deconox and Benzalcanium chloride and
silver nanoparticles were shown to have an adequate biofiim effect riue to the absence of any
strong biofrlm"
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